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1
INFLATION DEVICES AND METHODS OF
USE THEREOF

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation No. 61/704,342 filed on Sep. 21, 2012 and titled “Infla-
tion Devices and Methods of Use Thereof,” which is hereby
incorporated by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates generally to devices and
methods used to pressurize, depressurize, or otherwise dis-
place fluid, particularly in medical applications. Certain
embodiments relate, more particularly, to devices and meth-
ods that selectively couple a plunger to a syringe body by the
rotation of a handle. Other embodiments relate, more particu-
larly, to devices and methods that facilitate the generation of
high fluid pressure. Such high fluid pressure may be used to
inflate a medical device.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments disclosed herein will become more fully
apparent from the following description and appended
claims, taken in conjunction with the drawings. These draw-
ings depict only typical embodiments, which will be
described with additional specificity and detail through use of
the accompanying drawings in which:

FIG. 1A is a perspective view of an inflation device in
which a handle is in a first position.

FIG. 1B is aperspective view of the inflation device of FIG.
1A in which the handle is in a second position.

FIG. 2A is a top view of the inflation device of FIG. 1A in
which the handle is in the first position.

FIG. 2B is a top view of the inflation device of FIG. 1A in
which the handle is in the second position.

FIG. 3A is a cross-sectional view of the inflation device of
FIG. 1A in which the handle is in the first position.

FIG. 3B is a cross-sectional view of the inflation device of
FIG. 1A in which the handle is in the second position.

FIG. 4 is a partially cut-away perspective view of another
embodiment of an inflation device.

FIG. 5A is a top view of the inflation device of FIG. 4 in
which the handle is in a first position.

FIG. 5B is a top view of the inflation device of FIG. 4 in
which the handle is in a second position.

FIG. 6A is a cross-sectional view of the inflation device of
FIG. 4 in which the handle is in the first position.

FIG. 6B is a cross-sectional view of the inflation device of
FIG. 4 in which the handle is in the second position.

FIG.7A is atop view of a multiple-plunger inflation device
in which each handle is in a first position.

FIG. 7B is a top view of the multiple-plunger inflation
device of FIG. 7A in which each handle is in a second posi-
tion.

DETAILED DESCRIPTION

This disclosure broadly relates to devices and methods that
may facilitate the displacement of fluid. Such methods and
inflation devices may be used, among other applications, to
inflate balloons used in medical procedures (e.g., angioplasty
and valvuloplasty).

It will be readily understood by one of ordinary skill in the
arthaving the benefit of this disclosure that the components of
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2

the embodiments, as generally described and illustrated in the
figures herein, could be arranged and designed in a wide
variety of different configurations. Thus, the following
detailed description of various embodiments, as represented
in the figures, is not intended to limit the scope of the disclo-
sure, but is merely representative of various embodiments.
While various aspects of the embodiments are presented in
drawings, the drawings are not necessarily drawn to scale
unless specifically indicated.

The phrases “connected to,” “coupled to,” and “in commu-
nication with” refer to any form of interaction between two or
more entities, including mechanical, electrical, magnetic,
electromagnetic, fluidic, and thermal interaction. Two com-
ponents may be coupled to each other even though they are
not in direct contact with each other. For example, two com-
ponents may be coupled to each other through an intermedi-
ate component.

The directional terms “distal” and “proximal” are gener-
ally given their ordinary meanings in the art. That is, the distal
end of a medical device is the end of the device furthest from
the practitioner during ordinary use. The proximal end refers
to the opposite end, or the end nearest the practitioner during
ordinary use. As specifically applied to a syringe body of an
inflation device, the proximal end of the syringe body refers to
the end nearest the corresponding handle, and the distal end
refers to the opposite end, the end nearest the inlet/outlet port.
Thus, if at one or more points in a procedure a practitioner
changes the orientation of an inflation device, as used herein,
the term “proximal end” always refers to the corresponding
handle end (even if the distal end is temporarily closer to the
practitioner). The term applies similarly to other components.

“Fluid” is used in its broadest sense, to refer to any fluid,
including liquids and gasses as well as solutions, compounds,
suspensions, etc., which generally behave as a fluid.

A plunger that is both configured to be disposed within a
syringe body and capable of displacing fluid within the
syringe body has an “effective surface area” equal to the area
of a cross section of the syringe body lumen that is perpen-
dicular to the longitudinal axis of the syringe body.

A “bulbous end” is not restricted to ends having a bulbous
shape, but rather comprises any feature at the end of a cable
that may restrict the cable end from sliding in at least one
direction relative to an inflation device component in contact
with the bulbous end.

FIGS. 1A-7B illustrate different views of embodiments of
inflation devices. In certain views, the device may be coupled
to, or shown with, additional components not included in
every view. Further, in some views only selected components
are illustrated to provide detail into the relationship of the
components. Some components may be shown in multiple
views, but not discussed in connection with every view. Dis-
closure provided in connection with any figure is relevant and
applicable to disclosure provided in connection with any
other figure.

FIGS. 1A-3B show an embodiment of an inflation device
100. Inflation device 100 comprises three broad groups of
primary components: a syringe body 112, a plunger 120, and
ahandle 140. Each broad group may have numerous subcom-
ponents and parts. The subcomponents and parts that are
disclosed herein in connection with these broad groups may
be optional. In other words, the terms “syringe body,”
“plunger,” and “handle” are used broadly, referring to the
collection of components, but not specifically referring to or
requiring the inclusion of any particular component. Use of
these terms is non-limiting, as each subcomponent may or
may not be present in every embodiment.
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The syringe body 112 may be formed of a generally hollow
member (e.g., a cylindrical tube) that is configured to receive
the plunger 120. The syringe body 112 may include an inlet/
outlet port 115 which may be disposed at or adjacent to the
distal end 114 ofthe syringe body 112. In some embodiments,
a nut 118 is coupled to the proximal end 113 of the syringe
body 112. Such coupling may occur through internal nut
threads 119 (FIGS. 3A-3B). The nut 118 may include a center
hole configured to allow the plunger 120 to pass through the
nut 118 into the syringe body 112. Further, internal nut
threads 119 are configured to selectively couple the nut 118 to
the plunger 120 in some embodiments (FIGS. 3A-3B).

The plunger 120 may be configured to be longitudinally
displaceable within the syringe body 112. The plunger 120
may be comprised of a plunger shaft 121 coupled to a plunger
seal 122 at the distal end of the plunger shaft 121. The plunger
shaft 121 may also be coupled to the handle 140 at the proxi-
mal end of the plunger shaft 121 such that the plunger shaft
121 spans the distance between the plunger seal 122 and the
handle 140. The plunger 120 may be configured such that
plunger 120 is coupled to the syringe body 112 (for example
through threads, ridges, slots, etc.). A component coupled to
the syringe body 112 may also be configured to engage with
features of the plunger 120 (for example through threads,
ridges, slots, etc.). In some embodiments, the plunger 120
includes plunger threads 125 configured to couple the plunger
120 to the nut 118. In such embodiments, rotation of the
plunger 120 relative to the syringe body 112 longitudinally
displaces the plunger with respect to the syringe body 112
when the threads 125 are coupled to the nut 118 (for example
through nut threads 119).

The plunger threads 125 may be configured to either retract
within or extend from the plunger shaft 121. Such a configu-
ration may facilitate the coupling and/or uncoupling of a
plunger 120 to or from the syringe body 112. As shown in
FIGS. 1A and 1B, in some embodiments, the plunger threads
125 do not extend 360 degrees around the axis of the plunger
shaft 121. Furthermore, the plunger threads 125 may be
formed on a thread rail 124 which is disposed within a groove
123 in the plunger shaft 121. The thread rail 124 may be
configured such that angled surfaces 126 on the thread rail
124 and angled surfaces 127 within a groove 123 of the
plunger shaft 121 interact such that the plunger threads 125
retract within or extend from the plunger shaft 121. One
exemplary relationship between the angled surfaces 126 on
the thread rail 124 and the angled surfaces 127 within the
groove 123 ofthe plunger shaft 121 is shown in FIGS.3A-3B.

Asillustrated in FIGS. 3A and 3B, translation of the thread
rail 124 in the proximal direction simultaneously causes the
threads 125 of thread rail 124 to retract toward the center axis
of the plunger shaft 121 due to the interaction of the angled
surfaces 126 on the threads of thread rail 124 with the angled
surfaces 127 in the groove 123 of the plunger shaft 121.
Similarly, translation of the thread rail 124 in a distal direction
causes the threads 125 of thread rail 124 to move away from
the center axis of the plunger shaft 121. Several figures illus-
trate two possible positions of the thread rail 124 with respect
to the internal nut threads 119 and the plunger shaft 121.
FIGS. 1B, 2B, and 3B show the thread rail 124 disposed in a
non-retracted position, such that the plunger threads 125
engage with the internal nut threads 119. FIGS. 1A, 2A, and
3A show the thread rail 124 sufficiently retracted into the
plunger shaft 121 such that the plunger threads 125 do not
engage with the internal nut threads 119.

The handle 140 broadly refers to the group of components
coupled to the proximal end of the plunger 120, some of
which may be configured to be graspable by a user. The
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handle 140 may comprise an actuator mechanism configured
to manipulate inflation device components. In particular, this
actuator mechanism may facilitate selective coupling of the
plunger 120 to the syringe body 112. For example, manipu-
lation of the handle 140 retracts or extends plunger threads
125 from the plunger shaft 121 such that the plunger threads
125 engage with or disengage from threads coupled to the
syringe body 112 (e.g., internal nut threads 119). In some
embodiments, the coupling and/or uncoupling of the plunger
120 to or from the syringe body 112 occurs, at least in part,
through the rotation of the handle 140 relative to the plunger
shaft 121. For example, toggling the handle 140 by rotating it
from a first position to a second position will couple or
uncouple the plunger 120 to or from the syringe body 112.

FIGS. 2A and 2B show the exemplary embodiment of the
inflation device of FIG. 1A from a top view. In the illustrated
embodiment, the handle 140 rotates relative to the syringe
body 112 about apin 128. The handle 140 comprises a surface
141 that includes two regions that are not of uniform distance
from the axis 150 about which the handle 140 rotates. In some
embodiments, the distance from the axis of rotation 150 to a
first region 143 of surface 141 that contacts the thread rail 124
when the handle 140 is in the first position (FIG. 2A) is greater
than the distance from the axis of rotation 150 to a second
region 144 in contact with the thread rail 124 when the handle
140 is in the second position (FIG. 2B). The surface 141 may
contain nubs or catches that may prevent the thread rail 124
from inadvertently sliding along the surface 141 when the
handle 140 is in a position desired by the practitioner.

In some embodiments, the surface 141 will comprise an
intervening region between the first region 143 and the sec-
ond region 144 that contacts the thread rail 124 as the handle
transitions from the first position to the second position (or
vice versa). The distance from the axis of rotation to any point
along this intervening region may be less than the greater of
the distance from the axis of rotation 150 to the first region
143 or the second region 144 and greater than the lesser of the
distance from the axis of rotation 150 to the first region 143 or
the second region 144.

In one embodiment, a spring 142 biases the thread rail 124
to interact with surface 141. As illustrated in FIGS. 2A and
2B, the spring 142 is situated within a slot 129 of the thread
rail 124, extending from the pin 128 to a proximal interior
surface of the slot 129. When the handle 140 is in the first
position such that the thread rail 124 interacts with the first
region 143 of surface 141 (shown in FIG. 2A), the plunger
threads 125 are retracted within the plunger shaft 121 and are
not coupled to the syringe body 112.

By rotating the handle 140 from the first position to the
second position, thread rail 124 (which is biased to interact
with the surface 141 due to the spring 142) follows along the
surface 141. Because the distance from the region of the
surface 141 in contact with the thread rail 124 to the axis of
rotation 150 decreases as the handle 140 is transitioned from
the first position to the second position, rotation of the handle
140 from the first position to the second position compresses
the spring 142 between the surface of the slot 129 and the pin
128, causing the thread rail 124 to be longitudinally displaced
in a distal direction. In the embodiment shown in FIGS. 2A
and 2B, displacement of the thread rail 124 in the distal
direction extends plunger threads 125 from the plunger shaft
121 and couples the plunger 120 to the syringe body 112.
However, it will be appreciated by one of ordinary skill in the
arthaving the benefit of this disclosure that it is also within the
scope of this disclosure to modify the angles of the angled
surfaces 126 on the thread rail 124 and the angles of the
angled surfaces 127 within the groove 123 such that a dis-
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placement of the thread rail 124 in the distal direction would
retract the plunger threads 125.

Likewise, itis within the scope of this disclosure to alter the
orientation of surface 141 within handle 140 from that shown
in FIGS. 2A-2B. For example, the inflation device may be
configured such that when the thread rail is in contact with a
region of the surface that is closer than another region of the
surface to the axis of rotation, the handle is positioned so that
aplane that substantially bisects the thread rail (e.g., the plane
that defines the cross section shown in FIGS. 3A-3B) sub-
stantially bisects that handle as well.

A fluid reservoir 116 may be defined by the space enclosed
by the inside walls of the syringe body 112 between the
plunger seal 122 and the distal end 114 of the syringe body
112. Accordingly, movement of the plunger 120 with respect
to the syringe body 112 will alter the volume of the fluid
reservoir 116. Such movement may occur by one or more
methods. In one method, the plunger threads 125 are retracted
and opposing forces are applied on the plunger shaft 121 and
the syringe body 112. (These forces may displace the plunger
shaft 121 distally or proximally with respect to the syringe
body 112.) This method may be useful when a practitioner
desires to quickly displace the plunger shaft 121, for instance,
while priming the inflation device or while priming or deflat-
ing an attached medical device such as a balloon. A practitio-
ner may also use this method to quickly fill the reservoir 116
with fluid by disengaging the plunger threads 125 and pulling
the plunger shaft 121 in a proximal direction with respect to
the syringe body 112. Furthermore, a practitioner may
quickly force fluid into lines leading to another device or
quickly expel unwanted air bubbles from the reservoir 116 by
retracting the plunger threads 125 and repositioning the
plunger shaft 121.

In another method, when the threads 125 engage with
internal nut threads 119, the plunger 120 may be displaced
relative to the syringe body 112 by rotating the plunger shaft
121 relative to the syringe body 112 (and the subsequent
interaction of threads). In certain embodiments, the plunger
shaft 121 may be rotated by rotating a handle 140 that is
coupled to the plunger shaft 121. Such rotation of the handle
140 may be about a longitudinal axis of the plunger. This
method may give a practitioner more precise control over the
position of the plunger shaft 121 (for example when displac-
ing the plunger shaft 121 in order to adjust the fluid pressure
within the reservoir 116). Further, the threads may provide a
mechanical advantage to displace the plunger shaft 121 in
instances where high fluid pressure within the reservoir 116
makes displacement difficult or impossible. In these
instances, the practitioner may opt to displace the plunger
shaft 121 by rotation of the plunger shaft 121. Both methods
of displacement (i.e., by applying opposing forces on a
syringe body and plunger and by rotation of a plunger shaft
relative to a syringe body) may be utilized during the course
of a single therapy.

A practitioner may use the following procedure in connec-
tion with inflation device 100 to inflate a medical device.
Similar procedures may be used with other inflation device
embodiments later disclosed in this application. First, the
practitioner introduces fluid into fluid reservoir 116 by con-
necting the distal tip 115 of the syringe body 112 with a
desired fluid and retracting the plunger 120 within syringe
body 112. Second, the practitioner connects a medical device
to the distal tip 115 of the syringe body 112. Third, the
practitioner displaces fluid within the fluid reservoir 116 by
advancing the plunger 120 within the syringe body 112.
Fourth, when the practitioner is unable (or otherwise finds it
disadvantageous) to further advance the plunger 120 within
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the syringe body 112 (for example due to an increase of fluid
pressure within the fluid reservoir 116), the practitioner locks
the plunger in place relative to the syringe body by rotating
the handle relative to the plunger shaft 121. By this step, a
practitioner, without further exertion, may prevent the dis-
placement of the plunger 120 with respect to the syringe body
112 (such as proximal displacement due to fluid pressure
within the fluid reservoir 116). Fifth, the practitioner rotates
handle 140 relative to the syringe body 112 about the longi-
tudinal axis of the plunger 120. Again, due to the interaction
of threads 125 with internal nut threads 119, such rotation
may be utilized to advance or retract the plunger within the
syringe body 112.

FIGS. 4A-6B illustrate an embodiment of an inflation
device 200 where a plunger 220 is coupled to and/or
uncoupled from a syringe body 212 through the displacement
of'a cable 229. Such displacement may occur through rotation
of'a handle 240 relative to a plunger shaft 221. The cable 229
may be coupled to plunger threads 225 that are selectively
coupleable to the syringe body 212. For example, a first
bulbous end 235 of the cable 229 may secure a first end of the
cable within the handle 240. The handle 240 may include a
channel 243 configured such that a region of the cable 229
may be slidably disposed within the channel 243. A second
end of the cable 229 may be coupled to the thread rail 224
(e.g., through the direct interaction of the thread rail 224 with
a second bulbous end 234). A region of the cable 229 situated
between the first end and the second end may interact with an
inflation device component (or inflation device components)
such that the cable 229 extends along a curved path. This
cable 229 may comprise extended regions that are substan-
tially parallel to each other. The cable 229 extending along a
curved path may enable a practitioner, by applying force on
the first end of the cable 229, to exert a force on the second end
of the cable 229 in a direction different from that applied to
the firstend. As shown in the illustrated embodiment of FIGS.
4-6B, the cable 229 is coupled to a support structure 231 in a
manner that bends the cable 229 along a curved path such that
the cable runs in two opposing directions. While, in the illus-
trated embodiment, the bend is accomplished by threading
the cable 229 through the support structure 231, the cable 229
need not be threaded through support structure channels. For
example, the cable 229 may simply bend around an inflation
device component.

As further illustrated in FIGS. 4-6B, the cable 229 may
extend through a region or regions of a plunger shaft 221. For
example, the cable 229 can extend through a channel or
channels through which the cable 229 is slidably disposed. In
an exemplary embodiment (shown in FIG. 4), the cable 229
extends through both a first channel 232 and a second channel
233 within the thread rail 224.

Rotation of the handle 240 from a first position to a second
position may displace the cable 229, causing the second bul-
bous end 234 to longitudinally displace the thread rail 224
toward the distal end of the plunger 220. As illustrated in
FIGS. 4-6B, such displacement arises from the rotation of the
handle 240 relative to the plunger shaft 221 such that cable
229 is pulled about the surface of a pin 228. In this embodi-
ment, due to the non-negligible radius of the pin 228 (which
makes the surface of the pin 228 not coincident with the axis
of rotation 250), cable 229 is pulled across the surface of the
pin 228 as the handle 240 is toggled from the first position to
the second position. It will be appreciated by one of ordinary
skill in the art having the benefit of this disclosure that it is
within the scope of this disclosure to alter the size and/or
shape of the surface of the pin 228 to increase or decrease the
distance over which thread rail 224 is longitudinally dis-
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placed. Likewise, it also within the scope of the disclosure to
configure a device such that rotation of a handle relative to the
plunger shaft displaces a cable that passes over a surface other
than a pin.

A practitioner may use inflation device 200 to inflate a
medical device through procedures similar to those described
in connection with inflation device 100, as discussed above.
For example, a practitioner may introduce fluid into the fluid
reservoir 216, attach the inflation device 200 to a medical
device, advance the plunger 220 to displace fluid, rotate the
handle 240 relative to the plunger shaft 221 to lock the
plunger 220 with respect to the syringe body 212, and dis-
place the plunger 220 through subsequent rotation of the
handle 240 about the longitudinal axis of the plunger 220.

In inflation device 200, as compared to inflation device
100, as discussed above, rotation of the handle 240 relative to
the plunger shaft 221 results in engagement of threads 225
with internal nut threads 219 (thereby locking plunger 220 in
place relative to the syringe body 212) through a different
mechanism. By rotating the handle 240 relative to the plunger
shaft 221, the cable 229 is pulled about the pin 228. By pulling
cable 229 about the pin 228, the second bulbous end 234
displaces thread rail 224 such that threads 225 engage with
internal nut threads 219. Such engagement of threads 225
with internal nut threads 219 locks the plunger 220 in place.

Multiple-plunger inflation devices, such as those shown in
FIGS. 7A-7B, may facilitate the generation of relatively high
fluid pressures to inflate medical devices. In many instances,
the amount of force needed to displace fluid within a fluid
reservoir varies as a plunger is advanced or retracted within a
syringe body. For example, the amount of force needed to
advance a plunger within a syringe body may increase as
pressure within the corresponding fluid reservoir increases. In
particular, the need for variable force inputs in order to
advance a plunger and inflate a medical device may arise in
angioplasty or valvuloplasty procedures. Furthermore, the
force needed to displace a given volume of fluid may be a
function of the effective surface area of a plunger. Thus,
because the force needed to advance a plunger within a
syringe body to displace fluid may not be uniform, it may be
beneficial for a practitioner to use an inflation device having
more than one plunger, each having a different effective sur-
face area.

FIGS. 7A and 7B provide top views of a multiple-plunger
inflation device 300. In the illustrated embodiment, inflation
device 300 comprises a first syringe body 312 and a second
syringe body 352 with a first plunger 320 and a second
plunger 360. The first syringe body 312 and the first plunger
320 have larger diameters than the second syringe body 352
and the second plunger 360. The fluid reservoirs 316 and 356,
associated with syringe bodies 312 and 352 respectively, are
connected such that both are in fluid communication with
each other and any connected medical device.

To facilitate the displacement of fluid using device 300, the
practitioner may advance (i.e., displace toward the distal end
314 of the syringe body 312) and lock in place a first plunger
320 (having a particular effective surface area) then subse-
quently advance (i.e., displace toward the distal end 354 of the
syringe body 352) a second plunger 360 having a smaller
effective surface area than the first plunger 320. The first
plunger may be locked in place by rotating the first handle 340
such that the first thread rail 324 engages with the internal nut
threads of nut 318. In this manner, the practitioner may dis-
place fluid by advancing the plunger 320 a shorter distance
within a syringe body than that which would have been
needed to displace an equal volume of fluid using only the
second plunger 360 in the second syringe body 352. Further-
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more, the decreased effective surface area of the second
plunger 360 may allow the practitioner to continue increasing
the fluid pressure without needing to apply a force with as
large a magnitude as that which would have been needed to
displace fluid using the first plunger 320 alone. This process
may also permit the practitioner to displace fluid more
quickly than by attempting to advance either plunger alone.

Without further elaboration, it is believed that one skilled
in the art can use the preceding description to utilize the
present disclosure to its fullest extent. The examples and
embodiments disclosed herein are to be construed as merely
illustrative and exemplary, and not as limitations of the scope
of the present disclosure in any way. It will be apparent to
those having skill in the art that changes may be made to
details of the above-described embodiments without depart-
ing from the underlying principles of the disclosure herein. It
is intended that the scope of the invention be defined by the
claims appended hereto and their equivalents.

The invention claimed is:

1. An inflation device configured to displace fluid, the
inflation device comprising:

a syringe body;

a plunger configured to be disposed within the syringe
body, the plunger selectively coupleable to the syringe
body, wherein the plunger comprises a plunger shaft;
and

a handle rotatably coupled to the plunger shaft,

wherein rotation of the handle in a transverse direction
relative to a longitudinal axis of the plunger shaft selec-
tively couples and decouples the plunger to and from the
syringe body.

2. The inflation device of claim 1, wherein the handle is

rotatably coupled to the plunger shaft about a pin.

3. The inflation device of claim 1, wherein the plunger,
when coupled to the syringe body, is coupled to the syringe
body by a plurality of threads.

4. The inflation device of claim 1, wherein the plunger,
when coupled to the syringe body, is coupled to the syringe
body by the engagement of a plurality of threads with a thread
rail, wherein engagement of the plurality of threads with the
thread rail restricts the movement of the plunger within the
syringe body.

5. The inflation device of claim 4, wherein the handle
comprises a surface configured to interact with the thread rail,
wherein rotation of the handle relative to the plunger shaft
displaces the thread rail in a longitudinal direction due to
interaction of the thread rail with the surface.

6. The inflation device of claim 5, wherein the thread rail
comprises a slot configured to accept a spring, wherein the
spring biases the thread rail to interact with the surface.

7. The inflation device of claim 1, further comprising a
cable that is coupled to a thread rail, wherein, by rotating the
handle relative to the plunger shaft, the cable is displaced, and
the thread rail is displaced in a longitudinal direction.

8. A method of coupling or decoupling a plunger compo-
nent to or from a syringe body in an inflation device compris-
ing:

obtaining an inflation device comprising: a syringe body; a
plunger comprising a plunger shaft disposed within the
syringe body and a handle rotatably coupled to the
plunger shaft; and

rotating the handle in a transverse direction relative to a
longitudinal axis of the plunger shaft to selectively
couple or decouple the plunger to or from the syringe
body.
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9. The method of claim 8, wherein the handle is rotated
about a pin.

10. The method of claim 8, further comprising engaging or
disengaging a plurality of threads with a thread rail in
response to rotating the handle, wherein engaging the plural-
ity of threads with the thread rail restricts the movement of the
plunger within the syringe body, and disengaging the plural-
ity of threads with the thread rail permits movement of the
plunger within the syringe body.

11. An inflation device configured to displace fluid, the
inflation device comprising:

a syringe body;

a plunger configured to be disposed within the syringe
body, the plunger selectively coupleable to the syringe
body, wherein the plunger comprises a plunger shaft;
and

ahandle rotatably coupled to the plunger shaft such that the
handle rotates about an axis of rotation,

wherein rotation of the handle relative to the plunger shaft
selectively couples and decouples the plunger to and
from the syringe body; and

wherein the axis of rotation of the handle is disposed at an
angle with respect to a longitudinal axis of the plunger
shaft.

12. The inflation device of claim 11, wherein the handle is

rotatably coupled to the plunger shaft about a pin.

13. The inflation device of claim 11, wherein the plunger,
when coupled to the syringe body, is coupled to the syringe
body by a plurality of threads.

14. The inflation device of claim 11, wherein the plunger,
when coupled to the syringe body, is coupled to the syringe
body by the engagement of a plurality of threads with a thread
rail, wherein engagement of the plurality of threads with the
thread rail restricts the movement of the plunger within the
syringe body.

15. The inflation device of claim 14, wherein the handle
comprises a surface configured to interact with the thread rail,
wherein rotation of the handle relative to the plunger shaft
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displaces the thread rail in a longitudinal direction due to
interaction of the thread rail with the surface.

16. The inflation device of claim 15, wherein the thread rail
comprises a slot configured to accept a spring, wherein the
spring biases the thread rail to interact with the surface.

17. The inflation device of claim 11, further comprising a
cable that is coupled to a thread rail, wherein, by rotating the
handle relative to the plunger shaft, the cable is displaced, and
the thread rail is displaced in a longitudinal direction.

18. The inflation device of claim 11, wherein the axis of
rotation of the handle is disposed at an orthogonal angle with
respect to the longitudinal axis of the plunger shaft.

19. A method of coupling or decoupling a plunger compo-
nent to or from a syringe body in an inflation device compris-
ing:

obtaining an inflation device comprising: a syringe body; a

plunger comprising a plunger shaft disposed within the
syringe body and a handle rotatably coupled to the
plunger shaft; and

rotating the handle about an axis of rotation to selectively

couple or decouple the plunger to or from the syringe
body;

wherein the axis of rotation is disposed at an angle with

respect to a longitudinal axis of the plunger shaft.

20. The method of claim 19, wherein the handle is rotated
about a pin.

21. The method of claim 19, further comprising engaging
or disengaging a plurality of threads with a thread rail in
response to rotating the handle, wherein engaging the plural-
ity of threads with the thread rail restricts the movement of the
plunger within the syringe body, and disengaging the plural-
ity of threads with the thread rail permits movement of the
plunger within the syringe body.

22. The method of claim 19, wherein the axis of rotation of
the handle is disposed at an orthogonal angle with respect to
the longitudinal axis of the plunger shaft.
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